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Claim 

A syringe constituted such that, in a syringe composed of a cylinder part and a piston 
part, the aforementioned cylinder part includes: a cylinder main body composed of a glass tube, a 
cap that is furnished to nearly plug the opening at the end of the cylinder main body and in which 
a through-hole is formed connecting the inside and the outside of the cylinder main body, a pipe 
that is inserted through one end into the aforementioned through-hole in the cap and that forms a 
suction and discharge path between the inside and outside of the cylinder main body, an annular 



2 



member that is affixed in the middle part of the pipe and that forms a protruding part, and a pair 
of members that are screwed together; the portion composed of the aforementioned cylinder 
main body, the cap annular member, and one end of the pipe is housed inside; one end surface of 
the annular member and the base surface of the cylinder main body are pressed by the 
aforementioned screwing together and said portion is maintained in place; there is also a hole 
that permits the shaft of the piston to pass through and a hole for letting the other end of the pipe 
protrude outside the base end of the cylinder main body; and it uses a holder that has a 
see-through window that makes it possible to see inside the aforementioned cylinder main body, 
and an elastic body that is inserted anywhere that the holder, the aforementioned cylinder main 
body, the cap, and the aforementioned annular member are pressed together or that also 
constitutes either the aforementioned cap or the annular member and contributes to sealing 
between each of those parts, and that absorbs changes in volume of each part. 

Detailed explanation of the invention 

This invention pertains to an improvement to a syringe that is used for injecting, 
extracting and transporting medicines, body fluids, etc. 

A syringe, that is, a so-called hypodermic syringe, is generally constituted with a cylinder 
part that forms a storage chamber for medicines, etc. and has a suction and discharge opening at 
the tip, and a piston that is inserted into the cylinder part for suction and discharge operations. 

In the past the cylinder part for this type of syringe would have been formed with 
one-piece molding of glass or one-piece molding of synthetic resin. Because of this, when the 
cylinder part is made of glass, it is not easy to provide high precision for the internal volume and 
it is also readily breakable, which are disadvantages. When the cylinder part is made of synthetic 
resin, it has not been easy to provide high precision for the internal volume, and chemical 
resistance and durability have also been problems. Additionally, with synthetic resin, there is 
also the problem that external staining does not come off easily. 

In particular, these types of syringes are sometimes used in automatic biological 
analyzers for transporting medicines and sample liquids, and as enzyme pumps. In this case, the 
liquid must be suctioned in and discharged with extremely high precision in order to maintain 
high precision measurement data for analysis, etc. However, in such a case, cooled liquid or 
heated liquids are frequency sucked in and discharged, so there will be repeated thermal 
contraction and thermal expansion caused by the temperature changes. Because of this, the 
airtightness will be degraded by the aforementioned temperature changes, and there is the danger 
that the accuracy of suctioning and discharge will drop. This will appear as a direct effect on the 
measurement data. The cylinder part is fixed and used in such cases, and adhesion must also be 
used for fixing from the standpoint of strength, construction, etc. The adhesive may separate due 
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to the abovementioned thermal contraction and thermal expansion, and misalignment may occur 
so that suctioning and discharge accuracy also drop. 

The present invention was devised on the basis of such a situation. Its purpose is to 
provide a syringe that uses a cylinder part that has not had drop in precision caused by 
temperature changes and that in addition will not break easily. 

In short, the distinctive features of this invention are that it is constituted so that the 
cylinder part is composed of a cylinder main body composed of a glass tube, a cap that is 
furnished to nearly plug the opening at the end of the cylinder main body and in which a 
through-hole is formed connecting the inside and the outside of the cylinder main body, a pipe 
that is inserted through one end into the aforementioned through-hole in the cap and that forms a 
suction and discharge path between the inside and outside of the cylinder main body, an annular 
member that is affixed in the middle part of the pipe and that forms a protruding part, and a pair 
of members that are screwed together. The portion composed of the aforementioned cylinder 
main body, the cap, the annular member, and one end of the pipe is housed inside, between one 
end surface of the annular member and the base end surface of the cylinder main body is pressed 
by the aforementioned screwing together and said portion is held. There is also a hole that 
permits the shaft part of the part of the piston to pass through and a hole for letting the other end 
of the pipe protrude outside the base end of the cylinder main body. It uses a holder that has a 
see-through window that makes it possible to see inside the aforementioned cylinder main body, 
and an elastic body that is inserted anywhere that the holder, the aforementioned cylinder main 
body, the cap, and the aforementioned annular member are pressed together or that also 
constitutes either the aforementioned cap or the annular member and contributes to sealing 
between each of those parts, and that absorbs changes in volume of each part. 

Application examples of this invention are explained below by referring to the figures. 

Figure 1 is a longitudinal cross section showing the constitution of one application 
example of this invention. In the figure, cylinder main body (1 1) is a tubular body made of glass 
and is made by cutting a glass tube with a specific internal diameter to a specific length. Annular 
packing (12) made of polyethylene tetrafluoride, for example, is furnished in the base end of 
cylinder main body (11). Cap (1 3) is also furnished at the tip of cylinder main body (11). Cap 
(13) is made of polyethylene tetrafluoride, for example. In this case it has a through-hole along 
its center axis, and a small diameter part that fits inside cylinder main body (1 1) and a large 
diameter part that has a diameter sufficiently larger than that are formed around the outside to 
give it nearly a flange shape. Chamfering of a sufficient size is applied to the edge of the opening 
at the forward end surface (large diameter end surface) of the aforementioned through-hole. 
O-ring (14) is provided between the end surface of aforementioned cylinder main body (11) and 
the stepped part of aforementioned cap (13). Pipe (15), made of stainless steel, for example, is 
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also furnished with one end inserted into the through-hole in cap (13) and the other end 
projecting toward the tip. Annular member (16), with a shape such as an abacus bead and 
composed of stainless steel or the like, is affixed around the outside in the center part of pipe 
(15) by some means such as silver soldering, laser welding, or the like, forming a swollen 
section. Cylinder main body (1 1), packing (12), cap (13), O-ring (14), pipe (15) and annular 
member (16) are housed and held in holder (17), made of stainless steel, for example, with the 
aforementioned other end of pipe (15) protruding outside. Holder (17) is constituted by first 
member (17a) that holds the base end and by second member (17b) that is screwed onto first 
member (17a) and holds the tip. First member (17a) forms a nearly rectangular parallelepiped 
shaped block in this case, and in it is furnished a through-hole in which are formed a small 
diameter part that fastens the edge of aforementioned packing (12) to the base end, a large 
diameter part that houses packing (12) at the tip of the small diameter part and that allows 
cylinder main body (1 1) to be inserted, and in addition, a female thread part that has an internal 
diameter that is sufficiently larger than the aforementioned large diameter part at the tip. 
Mounting holes (171) are also furnished as appropriate at the sides of the aforementioned 
through-hole in first member (17a). Second member (17b) houses aforementioned cap (13) in 
this case and forms a tubular shape with a bottom that has an internal diameter that permits the 
insertion of cylinder main body (1 1). A hole (172), into which aforementioned pipe (15) is 
inserted and for fastening aforementioned annular member (16), is formed at side bottom part at 
the tip. Chamfering of a sufficient size is applied to the inside (base end) of said hole (172). A 
male thread part that screws into the female thread part of aforementioned first member (17a) is 
formed around the periphery of the opening at the base end of second member (17b). 
See-through window (173) for seeing the inside is also formed in the peripheral wall in the 
middle part of second member (17b). Holder (17) has each of the abovementioned parts inside, 
and by screwing second member (17b) into first member (17a) and tightening them, each of the 
aforementioned parts is pressed axially and held between the small diameter part in the 
through-hole in first member (17a) and the edge of hole part (172) in second member (17b). 
Cylinder part (S) is constituted in this way. 

With a constitution such as above, not only is the inside of cylinder part (S) sealed by cap 
(13) fitting through the tip of cylinder main body (1 1) and pipe (15) fitting through the 
through-hole in cap (13), but the tip of cylinder main body (11), O-ring (14), cap (13), annular 
member (16), and the edge of hole part (172) in second member (17b) are pressed together so 
that it is completely sealed. [The area] between the base end of cylinder main body (11) and first 
member (17a) is also sealed by packing (12). The aforementioned pressing together is 
accomplished using the elasticity of O-ring (14) and can be adjusted by how tightly holder (17) is 
screwed together. Additionally, in this case, changes in the internal volume of the cylinder 



5 



caused by thermal expansion or thermal contraction of the parts due to temperature changes can 
be absorbed by the elasticity of O-ring (14) and internal seal can be maintained. So the accuracy 
of suctioning and discharge can be kept high. No adhesion or the like is used for joining the parts 
and a seal is maintained by pressing together, so there will be no drop in the degree of sealing 
caused by adhesion separation or the like. When any of the components breaks or its 
characteristics deteriorate, the relevant portions can be replaced easily, and maintenance will be 
simple. 

Also, cylinder main body (11) uses a glass tube with a simple shape, so it can be 
produced easily and inexpensively so that the inner peripheral shape and the inner diameter are 
very precise. It will also be possible to manufacture it even more inexpensively and easily by 
cutting glass tubes that are standard products to the prescribed dimensions and using them. 

In addition, to obtain higher strength and considering ease of manufacture in the case 
above, holder (17) was made of metal and see-through window (173) was furnished, so the 
inside of cylinder part (S) is visible. And in this case, mounting holes are furnished directly in 
holder (17) and so that is can be mounted and affixed, so it can be mounted securely and stably. 
Furthermore, there is no danger that cylinder main body (11) will be subjected to bending stress 
during mounting. 

On top of that, if tightening of holder (17) is adjusted appropriately, the pressing force 
will be adjusted according to the range of pressure in the fluid used and the range of temperature 
change, and the airtightness can be [maintained] at the optimal condition. 

The present invention is not in any way limited to only the application example discussed 
above and shown in the figures. It can be realized with many variations within a range that will 
not change its essential points. 

For example, with the aforementioned application example, cap (13) is constructed with 
polyethylene tetrafluoride resin or the like, the tip of cylinder main body (1 1) is sealed by O-ring 
(14), and changes in volume caused by temperature will be absorbed by the elasticity of O-ring 
(14). But cap (13) could be constructed with an elastic material, such as fluorine rubber, ethylene 
rubber, etc. and the tip of cylinder main body (11) could be sealed and changes in volume 
absorbed by it without using O-ring (14). Annular member (16) could also be constructed with 
an elastic material as described above or urethane rubber, etc. so that the same effects are 
obtained. 

When O-ring (14) is furnished, the location where the O-ring is inserted may be at any of 
the locations 14(A), 14(B), or 14(C) as shown in Figure 4, or at multiple locations. 

Additionally, an elastic sheet (18) may be laid (it may be applied by coating with an 
elastic material) on the surface of first member (17b) of holder (17) that touches annular member 
(16) in place of O-ring (14). 
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A spherically shaped annular member (19) with a through-hole could also be used as 
shown in Figure 6. 

With this invention, as discussed in detail above, it is possible to provide a syringe that 
has no drop in precision in the cylinder part caused by changes in temperature, and further, that it 
does not break easily, and in which the relevant components can be easily replaced when any of 
them deteriorate. 

Brief explanation of the figures 

Figures 1 and 2 are a longitudinal cross section and an oblique view, respectively, 
showing the constitution of an application example of this invention. Figures 3-6 are each a 
different cross section of the major parts for explaining other application examples of this 
invention. 

1 1 Cylinder main body 

12 Packing 

13 Cap 

14 O-ring 

15 Pipe 

16, 19 Annular member 
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Holder 


17a 


First member 


17b 


Second member 


171 


Mounting hole 


172 


Hole part 


173 


See-through window 


18 


Elastic sheet 
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